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Conclusions:
The potential of TN-C Large as a unique biomarker of joint disease/injury has been demonstrated using synovial fluids from humans with various joint diseases and from preclinical animal models of joint injury. Being elastic, TN-C might play an important role in degenerative/regenerative processes where the normal biomechanical environment of musculoskeletal tissue is compromised by disease/injury. As a binder of several ECM proteins, release of TN-C could have a larger impact on the integral structure/function of other ECM proteins, and has the potential to be a marker of joint pathobiology and healing. Our preliminary results indicate that TN-C levels may be applicable to determining pharmacodynamic activity of chondro-protecting drugs in humans. Work is ongoing to study the levels of TN-C during degeneration in other joint tissues such as tendon. Understanding the functions of TN-C would provide insights for pharmacologic intervention of musculoskeletal diseases/injuries. Purpose: Type II collagen biomarkers have shown promise in the study of osteoarthritis. CPII (cleaved C-propeptide of type II collagen) has been directly correlated with type II collagen synthesis. CTX II (crosslinked C-telopeptide fragments of type II collagen), C1,2C (neoepitope of types I and II collagen created after collagenase cleavage), and C2C (neoepitope of type II collagen created after collagenase cleavage) have been used to assess collagen degradation. The objective of the study was to compare type II collagen degradation to synthesis ratios in serum and synovial fluid (SF) from normal horses and those with osteochondral (OC) injury. Methods: SF was taken from the carpal joints of 2 groups of Thoroughbred racehorses: (1) normal, adult horses > 3 years of age (2) OC injured horses 2-7 years of age undergoing arthroscopic surgery for removal of OC fragments resulting from racing injury. From group 1 horses, serum was collected from 16 horses. SF was obtained from 10 middle carpal joints (MCJ), and 10 radiocarpal joints (RCJ). From group 2, serum was collected from 20 horses. SF was collected from 10 MCJ and 10 RCJ. SF was aseptically collected by needle arthrocentesis without lavage, Bolded values indicate a significant difference between groups within serum or SF. *P≤0.05; **P≤0.01; ***P≤0.001.
DEGRADATION TO SYNTHESIS RATIOS OF TYPE II COLLAGEN BIOMARKERS IN SYNOVIAL FLUID AND SERUM IN THOROUGHBRED RACEHORSES
centrifuged, and decanted. Commercially available ELISAs, were used to measure type II collagen markers (C1,2C, C2C, CPII, and CTX II). Differences between each group were evaluated using an unpaired t-test. P<0.05 was considered significant. Results: Concentrations of C2C; C1,2C; and CTX II were all significantly higher in SF from OC injured joints compared to normal joints (Table 1) . Concentrations of CPII were also significantly higher in SF from injured joints compared to normal joints. Degradation to synthesis ratios in SF were significantly higher in OC injured carpal joints compared to normal joints for C1,2C:CPII and CTX II:CPII, but not for C2C:CPII. In serum, concentrations of C1,2C were significantly higher from OC injured horses compared to normal horses. Serum concentrations of CTX II were significantly lower from OC injured horses compared to normal horses. Serum ratios were significantly higher in horses with OC injured carpal joints compared to normal horses for C1,2C:CPII only. The ratio was significantly lower in serum from horses with OC injured carpal joints compared to normal horses for CTX II:CPII only. Conclusions: Joint injury affects concentrations of type II collagen degradation and synthesis biomarkers and their ratios when compared to normal horses. In SF, C1,2C:CPII and CTX II:CPII ratios demonstrate that degradation predominates over synthesis when the joint is injured because the ratios are higher than normal joints. The serum C1,2C:CPII ratio suggests that there is higher degradation after injury compared to normal horses with no difference in the amount of synthesis. The CTX II:CPII ratio suggests that the synthesis of type II collagen stays steady with less degradation. However, increasing or decreasing degradation to synthesis ratios must be interpreted in light of the known effect of injury on biomarker concentrations in both SF and serum. Injury may cause increase in SF concentrations, but may at the same time cause an increase or decrease in serum concentrations. Thus, SF biomarkers may be more indicative of degradation or synthesis in a single joint than serum biomarkers. 
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Conclusions:
The strong association shown here between OA severity, particularly osteophytes, and SF UA, demonstrates that UA is a marker of joint tissue injury and raises the strong possibility that UA may be a factor contributing to the pathological process Purpose: Biochemical markers of cartilage and bone degradation are becoming increasingly important in the evaluation of knee Osteoarthritis (OA). The correlation between radiological knee OA and urine CTX-II (C-terminal crosslinking telopeptide of collagen type II) or urine NTX-I (N-terminal crosslinking telopeptide of type I collagen) needs to be evaluated how these markers are useful in the health check-up in a large population-based study.
Methods:
We have performed the epidemiological knee survey in a rural Japanese population every 7 years at the Matsudai district in Niigata Prefecture, Japan since 1979. In 2007 (5th survey), a cross-sectional study of biomarkers was conducted with informed consent in the historical cohorts. Urine specimens were collected from 1040 subjects (605 females and 435 males), and CTX-II and NTX-I were measured using ELISA. Menstruation status and oral administration of bisphosphonate were checked. Standing knee AP X-rays were obtained and graded according to the KellgrenLawrence (K-L) classification. The subjects were then divided by gender, age (40-to 59-year-old group and 60-to 79-year-old group), and the X-ray grade (K-L Grade 0,1, Grade 2, and Grade 3,4). The values of CTX-II and NTX-I were compared between age groups and OA grade groups. Mann Whitney U test, Kruskal-Wallis test, and Spearman's rank correlation test were used, and p<0.05 was considered statistically significant. Results: In non-OA (Grade 0,1) subjects, there was no significant difference in CTX-II values between two age groups in males. However, in female, the 40-to 59-year-old postmenopausal group and the 60-to 79-year-old group had significantly higher CTX-II values than the 40-to 59-year-old premenopausal group. Administration of bisphosphonate also affected strongly both CTX-II and NTX-I values, so subjects taking bisphosphonate were excluded from further analysis. In the male subjects aged over 60 years, knee OA Grade 3,4 group had significantly higher CTX-II values than the Grade 0, 1 group or the Grade 2 group (Fig. 1) . In female subjects aged over 60 years, CTX-II values significantly increased according to the severity of knee OA (Fig. 1) . For NTX-I, there were no significant differences between each OA grade. However, weak but positive correlations were observed between the urine CTX-II and urine NTX-I values in the 40-to 59-year-old female group and the 60-to 79-year-old male and female groups (n=151, 352, 418, and rs=0.23, 0.10, 0.14, respectively) . Conclusions: Urine CTX-II can be a useful biomarker of knee OA stages even by the single measurement in people older than 60 years although it would be difficult for 40-59 year-old people to evaluate knee OA changes using single urine CTX-II values.
